The flavones are a class of naturally occurring compounds that are widely distributed in vascular plants 1 and possess biological activities, such as antioxidant effect, inhibition of HIV-1 proteinase, and anticancer. 2 The general methods to obtain flavones are the cyclization of 1,3-diphenylpropane-1,3-diones or 2'-hydroxychalcones, which are prepared from 2'-hydroxyacetophenones and benzoylating reagents or benzaldehydes. 3 In the Baker-Venkataraman process, 4 2'-hydroxyacetophenones are converted into benzoyl esters, which are rearranged with bases to form 1,3-diphenylpropane-1,3-diones, followed by cyclization with sodium acetate 4a or sulfuric acid 4b,c in acetic acid, I 2 -DMSO, 5 and Co III (salpr) (OH) 6 to yield flavones in three steps. Although the reaction of 2'-hydroxyacetophenones and benzoyl chlorides 7 or methyl benzoates 8 with bases affords 1,3-diphenylpropane-1,3-diones directy, these methods required excess benzoylating reagents or bases. The oxidative cyclodehydration of 2'-hydroxychalcones with NiCl 2 /Zn/KI, 9 NaIO 4 -DMSO, 10 and iodosobenzene diacetate 11 also leads to the formation of flavones, but this process requires high reaction temperature. Other methods to synthesize flavones include the coupling of 2-iodophenols with phenylacetylenes in the presence of secondary amine and PdCl 2 (dppf), 12 but only a few examples of flavones from these techniques have been reported. An intramolecular Wittig reaction 13 of 2-acetoxyphenacyl bromides and benzoyl chlorides also gives flavones, a four step process from 2'-hydroxyacetophenones.
In the present paper we report that flavones can be efficiently synthesized in two steps via 1-(2-hydroxyphenyl)-3-phenylpropane-1,3-diones from 2'-hydroxyacetophenones in high yields. 2'-Hydroxyacetophenones 2, pivotal starting materials for the synthesis of flavones 5, were readily prepared by the treatment of 2-hydroxybenzoic acids 1 with 3 equiv of methyllithium in THF for 2 h between 0 o C and room temperature (Scheme 1). The reaction proceeded smoothly without protection of the 2-hydroxy group to give 2 free from tertiary alcohol after acidic hydrolysis (R =H; 90%). The key step in flavones synthesis involves the condensation of the dianion of 2 with benzoylating reagent to give 1-(2-hydroxyphenyl)-3-phenylpropane-1,3-diones 4. To investigate the optimum reagent for the benzoylation of 2, we added benzoyl chloride, benzoyl cyanide, and 2-pyridyl benzoate to the lithium dianion at 0 o C, which was generated from 2'-hydroxyacetophenone and 2 equiv of lithium diisopropylamide in THF. 1-(2-Hydroxyphenyl)-3-phenylpropane-1,3-dione was obtained in 44%, 55%, and 53% yield, respectively, with the recovery of 2'-hydroxyaceto-
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phenone. The moderate yields may be ascribed to the fact that the lithium dianion of 2'-hydroxyacetophenone abstracts an enolic proton of the product. However, the reaction of the lithium dianion of 2'-hydroxyacetophenone with N-methoxy-N-methylbenzamide 14 proceeded well to give 1-(2-hydroxyphenyl)-3-phenylpropane-1,3-dione in 82% yield after 24 h between 0 o C and room temperature. A 5-membered chelate between the lithium atom and the two oxygen atoms of Nmethoxy-N-methylbenzamide seems to have suppressed the formation of enolic tautomer of the product.
The presence of the 2-hydroxy group in 2 is also requisite for the efficient condensation of 2 with N-methoxy-Nmethylbenzamides 3. Interestingly, no reaction of the lithium enolate of 2'-methoxyacetophenone with N-methoxy-Nmethylbenzamide proceeded for 24 h at room temperature. This fact is compatible with the result that there was no condensation of the lithium enolate of acetophenone with Nmethoxy-N-methylacetamide even when the mixture was refluxed in THF, whereas the condensation of the lithium dienolate of 1-phenyl-1,3-butanedione with N-methoxy-Nmethylacetamide proceeded smoothly at room temperature. 15 Thus, the condensation of the lithium dianion of 2 with 3 proceeded well by the electron-donating participation of the 2-lithiumoxy group in 2, producing 4 in 73-90% yields. The 1 H NMR analysis of 4 shows that all of products exist as enols or enol-keto tautomeric mixtures.
The cyclization of 4 has been accomplished mostly by heating in glacial acetic acid containing sulfuric acid at 95-100 o C. However, acetic acid is hard to handle because it is corrosive, irritant, and pungent. The cyclization of 4 was carried out using sulfuric acid in acetonitrile and various 5 products were obtained in 95-98% yields within 2 h at room temperature. During the cyclization no side product, such as acetamide, was obtained by the hydrolysis of acetonitrile with dehydrated H2O. As shown in Table 1 , various flavones were obtained in overall high yields (53-78%) from the starting 1. The present method was generally applicable for the synthesis of 5 having methoxy and chloro substituents on the A-and/or B-ring. Thus, the reaction worked well both for the methoxy substituent (5e-5h) on the A-ring and methoxy (5b, 5d, 5f, 5g, 5j) or chloro substituent (5c, 5h) on the B-ring of 5 under the present reaction conditions. Furthermore, the presence of 2-methoxy group (5i, 5j) on the A-ring of 5 did not affect the efficiency of the condensation of 2 with 3 and the cyclization of 4 with sulfuric acid in acetonitrile.
Experimental Section
Preparation of 2'-hydroxyacetophenone (General procedure). To a solution of 2-hydroxybenzoic acid (690.6 mg, 5.0 mmol) in THF (20 mL) was slowly added methyllithium (1.5 M in Et2O, 10.0 mL, 15.0 mmol) at 0 o C. After being stirred for 2 h between 0 o C and room temperature, the mixture was quenched with 0.5 N-HCl (3 mL), and THF was evaporated in vacuo. The mixture was poured into 0.5 N-HCl (30 mL) and extracted with methylene chloride (3 × 25 mL). The combined organic phases were dried over MgSO4, filtered, and concentrated in vacuo. The crude product was purified by vacuum distillation using Kugelrohr apparatus to give 2'-hydroxyacetophenone (599.1 mg, 88%). After being stirred for 24 h and allowed to warm to room temperature, the mixture was quenched with 0.5 N-HCl (2 mL). After evaporation of THF, the mixture was poured into 0.5 N-HCl (40 mL), and the aqueous phase was extracted with methylene chloride (3 × 25 mL), and washed with brine (40 mL). The combined organic phases were dried over MgSO 4 , filtered, and concentrated in vacuo. The crude product was purified by silica gel column chromatography using 30% EtOAc/n-hexane to give 1-(2-hydroxyphenyl)-3-phenylpropane-1,3-dione (788.1 mg, 82% Preparation of flavone 5a (General procedure). To a solution of 1-(2-hydroxyphenyl)-3-phenylpropane-1,3-dione (720.8 mg, 3.0 mmol) in acetonitrile (15 mL) was added conc. H 2 SO 4 (160 µL, 3.0 mmol) at room temperature. After being stirred for 2 h, acetonitrile was evaporated in vacuo. The reaction mixture was poured into sat. NaHCO 3 (30 mL), and the aqueous phase was extracted with methylene 
